Objective : Arterial stiffness is a common change associated with aging and can be evaluated by measuring pulse wave velocity (PWV) between sites in the arterial tree, with the stiffer artery having the higher PWV. Arterial stiffness is associated with the risk of stroke in the general population and of fatal stroke in hypertensive patients. This study is to clarify whether PWV value predicts functional outcome of acute ischemic stroke.
INTRODUCTION
Arterial stiffness is a common change associated with aging. 28) Vascular stiffening develops from a com-plex interplay between stable and dynamic changes involving structural and cellular elements of the vessel wall. These alterations of arterial stiffening are closely related to a multitude of potentially interacting factors including atherosclerosis, hemodynamic forces, hormonal milieu, endothelial dysfunction, oxidative stress, inflammation, and vascular calcification.
17)33)38)39)41)
The role of biochemical changes in arterial stiffness in acute ischemic stroke is not known. Current research on the relation between arterial stiffness and cardiovascular disease demonstrates that arterial stiffness contributes to cardiovascular diseases in older individual. 29) Pulse wave velocity (PWV) is a simple, non-invasive indicator of arterial stiffness and has been researched extensively to confirm its value. 15) PWV value is usually measured as the carotid-femoral PWV (cfPWV) or the brachial-ankle PWV (baPWV).
3)17)32) 39) In particular, baPWV is ideal for large scale population studies because it is simpler than cfPWV.
19)30)40)
Increased PWV is associated with higher risk and mortality of cardiovascular events such as coronary heart disease and stroke. 13) 18) Increased PWV is also associated with fatal stroke. 14) Among stroke patients, small vessel disease (SVD) subtype categorized by
Trial of Org 10172 in Acute Stroke Treatment (TOAST)
classification had the highest PWV value. 32) Recent studies have demonstrated that baPWV is independently associated with the risk and severity of cerebral ischemic SVD. 10)11) However, no study has yet evaluated the association between arterial stiffness and functional outcome in patients with ischemic stroke.
Our study hypothesizes that the patient with poor functional outcome has a higher PWV value. This study is to clarify whether PWV value predicts functional outcome of acute ischemic stroke. Furthermore, we investigated whether there is a difference between large-artery atherosclerosis (LAAS) and SVD subtypes categorized by TOAST classification. SD = standard deviation; CAD = coronary artery disease; NIHSS = National Institute of Health Stroke Scale; mRS = modified Rankin scale; LAAS = large-artery atherosclerosis; SVD = small vessel disease; baPWV = brachial-ankle pulse wave velocity. After examinations were performed on both the left and right sides, the larger value was used for further analyses. Arterial stiffness is associated with a number of deleterious vascular conditions. Additional analysis of the relation between arterial stiffness and initial severity showed no significant difference. However, there was a trend that the patients with higher levels of arterial stiffness had more severe symptoms when they presented at the hospital.
MATERIALS AND METHODS

Subjects
Statistical analysis
Initial severity of stroke is a strong predictor of long-term outcome in patients with ischemic stroke and thus, further research is required to assess the relation between arterial stiffness and initial severity, could answer the question of whether arterial stiffness itself directly has an effect on brain damage or impedes the recovery of brain function.
Our study had several limitations. The first is the small sample size, limiting generalizability of the result. A large population study is needed to confirm the results. Second, the study did not include very severe patients because it was difficult to get their permission for the study due to their adverse medical condition, and this led to biased selection. Therefore, we advise cautions in interesting the findings beyond this group. Third, our study has a wide range of distribution of patients' hospitalization time and variable time of mRS measurement. It is more accurate to compare data from a fixed day from stroke onset.
However, we believe it does not significantly influence the results. Finally, our study did not control the confounding variables. Future study might need to control confounding variables.
CONCLUSIONS
Arterial stiffness indicated by baPWV is associated with the functional outcome of acute ischemic stroke.
Measurement of arterial stiffness could be a useful marker for assessing early functional outcome in patients with acute ischemic stroke especially whose TOAST classification is confirmed as SVD.
